Brucellosis is an important public health problem in Bosnia and Herzegovina. Th e diagnosis of brucellosis in the country without any experiences with this kind of infection may be very diffi cult. Th e aim of this study was to evaluate diagnostic methods: Rose Bengal test, blood cultures and ELI-SA IgM and IgG in the patients with brucellosis. Th e study included  brucellosis patients in the period  to . All the patients were treated at the Clinic for Infectious Diseases, University of Sarajevo Clinics Centre. Blood cultures were positive in / (, ) patients. Th is method often needs a long period of incubation and specimens need to be obtained early. Th ese limitations make serology the most useful tool for the laboratory diagnosis of Brucella infection. Rose Bengal is a rapid plate agglutination test, very sensitive irrespective of the stage of the disease. In our study, Rose Bengal test was positive in all patients / (, ). Brucella IgM antibodies with ELISA were positive in / (, ). Brucella IgG antibodies with ELISA were positive in / (). In order to determine the diagnostic value of the diff erent tests, we compared the sensitivity among test-methods: Rose Bengal test-., blood culture-., ELISA IgM-. and ELISA IgG-.. Sensitivity of test methods was diff erent in the diff erent stages of illness. It is necessary to use combination of diff erent tests such are blood culture, Rose Bengal test and ELISA in order to ensure the diagnosis. Rose Bengal test is excellent for the screening. Blood culture is a method of choice for the diagnosis acute infection. ELISA is a very good method for the diagnostic chronic disease and relapse.
Introduction
Brucellosis is worldwide zoonosis with a high degree of morbidity in humans. Th e disease remains endemic in many countries, particularly around the Mediterranean basin and in the Middle East, India, Mexico, and Central and South America, and thereby represents an important public health problem. Recording to WHO date about . cases of this disease were registered in the world every year (,,) . In Bosnia and Herzegovina before the recent war (-) only one outbreak was reported on Manjača Mountain, in a military training camp during /. Brucellosis has become the increasing public health problem in Bosnia and Herzegovina since  () . Brucellosis is caused by bacteria from genus Brucella. It is Gram-negative facultative intracellular cocco-bacillus size of , -,  x , -,  μm. Although the six species can be diff erentiated by conventional phenotypic tests, these species display a high degree of DNA homology in DNA-DNA hybridization assays (> identity). Th erefore, it has been proposed that the Brucella genus should comprise only one species -Brucella melitensis and that the other species should be considered as biovars (,,) . Brucellosis is primarily an animal disease, and in them it passes as an asymptomatic chronic infection. Infections of humans are followed by outspread of brucellosis in animals. It is usually a professional disease of cattle-breeders, farmers, butchers and members of their family, veterinarians and laboratory workers because of transmission ways (direct contact, aerosol inhalation, food). In humans, brucellosis behaves as a systemic infection with a very heterogeneous clinical spectrum. Th e disease usually presents as fever with no apparent focus, although there are focal forms in - of cases. Th e diagnosis of brucellosis in the country without any experiences with this kind of infection may be very diffi cult. Early diagnostic of brucellosis and inclusion of adequate antibiotic therapy have a crucial importance for patients, especially for the protection development complications and appearance relapses of disease.
As the clinical picture in human's brucellosis is fairly non-specific, a definitive diagnosis requires isolation of causative organism, or the demonstration of high levels of specific antibodies, or seroconversion () . Th e blood culture is method of choice, but specimens should be taken in the early stage of the disease. Th e incubation of the blood culture takes a long time, between fi ve to ten days. Th e isolation of the bacterium is proceeding of the biological hazard for the laboratory staff . Brucellosis is one of the most common laboratory acquired infections () . Th e polymerase chain reaction (PCR) based laboratory tests have been proposed in the last few years (,,) . PCR is a very expensive test and it can not be considered as a routine diagnostic method yet. Th ese limitations make serology the most useful tool for the laboratory diagnosis of the Brucella infection. Th e antibody detection is not always suffi cient to indicate the existence of active infection especially in the endemic areas in which equivocal serologic profi les among aff ected individuals are frequent (,,,) . Several reports dealing with the signifi cance of various laboratory tests in the diagnosis of brucellosis have been published (, ,,) . Th e present study deals with usefulness and signifi cance of blood culture and serology tests in the diagnosis of the human brucellosis. Th e main purpose of this work was to evaluate diagnostics methods: Rose Bengal test, blood culture and ELISA IgM and IgG in order to design diagnostic protocol applicable in hospitals.
Materials and Methods
Th e study included  brucellosis patients in period  to . All patients were treated at the Clinic for Infectious Diseases, University of Sarajevo Clinics Centre. Th e average age of patients was ,  years of life-range from , to  (Table . ). Most of the cases were between  and  years (Table .). Gender structure of patients was:  (,) males and  (,) females (Table ) . All the laboratories testing for brucellosis was performed at the Institute of microbiology, immunology and parasitology, University of Sarajevo Clinics 
Results
Of the  brucellosis patients, the blood cultures were positive in ,  (/) ( Table ) .
Brucella IgM antibodies with ELISA were positive in / (, ) and negative in / (, ) patients (Table . ).
Brucella IgG antibodies with ELISA were positive in / () and negative in / () patients (Table ) .
On (Table . ). Sensitivity of test methods was diff erent in diff erent stages of illness (Table . ).
Discussion
Brucellosis represents a prevalent disease in humans and animals in Bosnia and Herzegovina in the last ten years. Th e clinical features and presentation of human brucellosis overlap with diff erent infectious and autoimmune or neoplastic processes. Since the symptoms of brucellosis are non-specifi c, the clinical diagnosis of the disease is diffi cult. Th erefore, its accurate diagnosis necessitates the use of specifi c tests, mainly culture and serologic tests () . In this study we evaluated the diagnosis of brucellosis by culture, Rose Bengal test, and ELI-SA IgM and IgG. The study included  brucellosis patients in period  to . Blood cultures were positive in / (, ) patients. In total / () patients blood cultures were positive in the fi rst mouth of infection. Th is fact suggested that it is method of choice in the acute phase of the disease. Th e examination of blood cultures gave possibility to identify species in genus Brucella and to perform antibiotic susceptibility testing. Although blood culture is the gold standard in the diagnosis of brucellosis, it may sometimes be abolished by the factors inherent to the microbe itself despite the strong laboratory measures undertaken. Th e isolation of the bacteria are hazardous and brucellosis is one of the most common laboratory acquired infection () . Despite the important advances made in the diagnosis of human brucellosis following the general introduction of the new semi-automated methods for blood culture processing, the diagnosis of this disease is still based mostly on the demonstration of specifi c antibodies by means of diff erent serological techniques. Th is is mainly because the greatest incidence of brucellosis is found in under-developed countries with poor technical resources and so they have not adequate equipment. Brucellosis tends to occur in rural communities. Blood culture demonstrated the high sensitivity in the primary infected patients, but expressed limitations as laboratory test in a rural area in which brucellosis is endemic (,,,) . A large number of diff erent tests have been used for the serological diagnosis of brucellosis, thus demonstrating the lack of an ideal technique. Rose Bengal is a rapid plate agglutination test that uses a suspension of Brucella abortus in an acid buff er. It has a high degree of sensitivity for diagnosis infection with Brucella spp., irrespective of the stage of the disease. Th is high sensitivity, together with the fact that the technique is simple and rapid ( min.) , makes the Rose Bengal test ideal for the screening patients for human brucellosis. In our study, Rose Bengal test was positive in all patients / (, ). Use of the Rose Bengal test as the sole diagnostic tool to establish treatment of brucellosis in endemic areas is not a reliable practice with individuals who are exposed repeatedly to the disease, or who have a recent history of the disease (,,) . Rose Bengal test continue to be the mainstay of the laboratory diagnosis, due to their simplicity, low cost, and ability (> sensitivity) in diag- 
Conclusion
Based on our results, the following conclusions can be drawn:
¾ Huma n brucellosis is an actual public health problem in Bosnia and Herzegovina. ¾ Rose Bengal test is excellent for screening. ¾ Blood culture is method of choice for acute stages of illness. ¾ ELISA (IgM, IgG) is method of choice for the diagnosis chronic disease and relapses ¾ Sensitivity of test methods was diff erent: Rose Bengal test-, , blood culture-, , ELISA IgM-,  and ELISA IgG-, . ¾ Sensitivity of the test methods was diff erent in diff erent stages of illness and only combination blood culture, Rose
Bengal test and ELISA ensured the diagnosis ¾ Establishment Reference Laboratory for Brucellosis in Bosnia and Herzegovina would be necessary in order to support the strengthening of laboratory capacity and activities of Brucellosis diagnosis and surveillance and also for national brucellosis control strategies
